Step-wise progression in human skin carcinogenesis in vitro involves mutational inactivation of p53, rasH oncogene activation and additional chromosome loss.
Two mechanisms relevant for skin carcinogenesis in man are mutational inactivation of p53 and oncogenic activation of c-rasH gene. Previously, we transfected c-rasH oncogene into human skin keratinocytes (HaCaT) with u.v.-typic mutations in both p53 alleles, which produced benign and malignant tumorigenic clones, expressing similar amounts of mutant Ras protein. Here we show that neither the ras integration site nor the karyotypic changes affects the formation of the benign or malignant tumorigenic phenotype. From the original malignant HaCaT-ras clone we took single human chromosomes, carrying the c-rasH oncogene and transferred them by microcell mediated chromosome transfer into genetically different untransfected nontumorigenic HaCaT cells. This novel approach identified the genetic background of the recipient cell as a critical determinant for the resulting tumor phenotype. Exhibiting similar oncogene expression, microcell hybrids from early passage cells remained nontumorigenic or formed benign tumors, while those with more cytogenetic aberrations (later passages) and loss of > 1 copy of chromosome 15 became malignant. Since aberrations in chromosome 15 were also detected in three of five human skin carcinoma lines this study provides evidence that p53 and c-rasH mutations are early events of human skin carcinogenesis, while loss of gene(s) on chromosome 15 is a late event.